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FUNCTIONAL OVERVIEW
OBJECTIVE OF SYSTEM

The Mission System consists of the personnel and facilities
necessary for the design and conduct of the mission.

Mission System Functions:

Mission Design

Navigation Design

End-to-end Information System Design
Ground Data System Design and Development
Mission Operations Design and Development
Launch Vehicle Selection and Procurement
ATLO Support

Execution of the Flight Mission
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SIM Phases A/B/C/D
A MISSION SYSTEM
|:| Current Activities s
|:| Activities Starting in Phase B
o o S. S. Dalas
[ ] Activities Starting in Phase C/D
EEIS/MOS
ARCHITECTURE
F. Hammer
MISSION DESIGN MISSION OPERATIONS GROUND DATA SYSTEM LAUNCH VEHICLE
) SYSTEM (MOS) (GDS) SYSTEM
J. Reimer H. Grant Rollup Acct Rollup Acct
L Mission Analysis L MOS Requirements
Y € | GDS Management —|  L/V Management
— Mission Engineering — MOS System Design TBD TBD
— i Operations Subsystem
LV Analysis | ((;JSS) Desan Sy DS Eninea a L/V Interface
— Nav/Orbit Analysis | MG Engineering
- S/C & Interferometer E. Hammer TBD
Environmental Contractor Interfaces
— Assessment
— Sequence Planning | GDSI&T [ LV Procurement
— MOSI&T TBD TBD
| Ops Staff Planning | | | |
& Training
o Ground Operations || Ground Network Science Data Center || Procurements
| Mission Support Software Interface
Area TBD TBD R. Bambery TBD
— Planning Command Visualization Hardware
— Command ™ Processing ™ Tools Software
— Telemetry __ Tracking __ Interferometer Facilities
Services Data Processing
— Performance
Analysis Telemetry !
— : Data Archive
lm — S/C Contractor Processing
Interface
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PISRR

FUNCTIONAL OVERVIEW
CONCEPTUAL DESIGN

Mission Design

Earth-Trailing Solar Orbit

Earth
Q /\

Sun
L+5yrs
CHARACTERISTICS ONE YEAR OBSERVATION PLAN
C3 0.4 Km? /Sec? Grid Observations 25.6%
Occultations None Astrometric Observations 49.4%
5-yr Radiation Dose 20 Krads Imaging 6.1%
Launch Vehicle Delta Il or EELV Slewing 5.9%
Propulsion System  Mono-Prop Calibration/Eng 10.0%
Delta-V Req’d? No Total Observing Efficiency 81.1%

Orbit Determination Range/Doppler
Earth-S/C Range Up to 95 Million Km
Launch Period June, 2005

Mission Duration 5 Years
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FUNCTIONAL OVERVIEW
CONCEPTUAL DESIGN

EndTo End Information System

ts'& Frames) TRAJ  Trajectory

TRK Tracking

D / Traj (SPK
OP/Trai (SPK)_ UL Uplink

-
(to Mission Planning & Integ, Science Data Processing)|

~ P R o A iy
Ground <System Flight System
e e e e e e e e e e — —————————— > 4——————————————»
|
FLIGHT SYSTEM OPERATIONS GROUND NETWORK : SPACECRAFT INSTRUMENT
SERVICE PROVIDER SYSTEM SYSTEM
S—— I | I
Science | r———— = ] instnu Eng I |
I_Commumty | /I INSTRUMENT OPS I —_— —|- (from Telemetry) I |
—_— —— |
Science ) |
Data / F/ ;EZ‘;:F{DKESQET I_' P (T_ra').:. (from NAV) | :
Instru eedback] instru Instru Eng |
A= Fee"ﬁggr E M E S e T | |
SCIENCE J.TﬂRq_StV_ —YFiles ———= I :
| & ANALYsIS "] | &OPSINTEG [ """/ "jcommanol q 1 4 S L
— e SC Rost —_—— - _ J_ | Command Instru INST
| I'|_ ry a 1_ —l Trk Report| >IT I_ T Frames | SDS I_l Commands | |DS I
| orid Tlmages,l | f_CV @ c L»I Cr— — "' |4J SIs
| rids, Targets | (tolnstru | g | 5 | I_| Ol Telemetry | | st
| | | | Ops) | ' Packets -] M = M Frames Packets | | |_ -
| | | Instru Eng g | | I | | _| SSR I"l_ - _I Buffers) |
|| L | ||'°211';i'; | B L . ==
| [ SCIENCE | ELEMETRYl 1 L |
| ]_AI | DATA ~— meviPaces —H T -l—}_ - ( I | ACRONYMS & ABBREVIATIONS
T oo Ty ] —_———
| i PROCESSIL\IG DR [ lorcene | : | ACQ  Acquisition
CK NAIF C-Kernel (Attitude)
| s/c | (from NAV) I I |$|’:TI1RRCLS:£ *’ | | I c)/ Comrrllar;(d Verification
Attitude | D/L Downlin
| (CK) | | | /| Dopp ¢ | : | IDS Instrument Data System
) INSTRU Instrument/Interferometer
| —|— - P%i/r?tin%ogggi | l / I Rangmg | | I MP Mission Profile
L I —_— | / I | | oD Orbit Determination
_SIC_AMeTK)_l ~ . Trk Sch, SOE, MP | | / I | I OPS Operations
S/C Op Constraints I s/c _——— / | —_——— — — L —_ I | gcg zfgedules
, i D Data System
OPS ICK—S/EDEnSt—ram—Sl I | I SOE Sequence of Events
| | / | | 'SPk NAIF S&P Kemel (Trajectory)
| S/CE_ng Channels [ I sSSR  solid State Recorder
|
|
|
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FUNCTIONAL OVERVIEW
CONCEPTUAL DESIGN

Mission Operations System

PROJECT
MANAGER Staff
MISSION MD Staff:
DIRECTOR TMOD Representative
Admin. Assistant

Anomaly Management
Configuration Management

SCIENCE
PLANNING AND
ANALYSIS

*Science Trades
*Science Observation

Planning & Seq. Req.

*Sci Data Processing
*Sci Data Archive
*Sci Data Distribution
*Qutreach
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MISSION PLANNING
AND INTEGRATION

SPACECRAFT
OPERATIONS

OPERATIONS

INTERFEROMETER

GROUND
SERVICES

*Mission Trades
*Mission & Sequence
Integration

*Mission Timeline
*Tracking Regmts
*Sequence Generation
Command Assurance

Analysis

*Flight SIW

Mission System

*Spacecraft Perf.

*S/C Sequencing
*S/C Simulation

Maintenance

eInterferometer

Perf. Analysis
eInterferometer
Sequencing
*Interferometer
Simulation
eInterferometer Flight
S/W Maintenance

eData and Ops Coord
*Data Admininistration
«Comm Services

*Tracking Sta.Ops

¢Level O Proc. and Archival
*S/C & Interferometer

Cmd Translation

*Cmd Radiation/TLM Acq.
*Multi-mission Nav

*GDS Maintenance

S.S. Dallas- 7



S [

FUNCTIONAL OVERVIEW

CONCEPTUAL DESIGN
Ground Data System

JPL TMOD MSA

JPL COMM
Telemetry, Command
MOnIlOI’
SIM TIm/Cmd I
Databases I - I TMOD Ops
(DSOT)
Internet & Extended DSN F’mlect Central
Science Community o comm
Security
CEFEmE NI, Frewall |
- —— I
|
J/ [ MM Nav
/ / Facility e
! Science Data
/ / Center
NASCOM  (MOS) / i
S/C OPS MSA Ve /
l{ , NASCOM  (ATLO)
Stream File SIC Team / DSN Ops
Sl:e?r?;:rs SB?\}grs Subsystems I I!\ ! (DSNOT)
| OF =y / o=
II II AAgs FirewaIY I-IEI / upport & Ops Integration  Aytomation
. Tel
— oo — =y | | DSN Nav
Lol s hmy
0

/ |=.| |_I L|

Web
EEER R Servers

DSN NET OPS

Conflg Mgt GDS Maint

Databases

Integrated STL (STB3) TTACS

/ |_|_|_|_'__'|_E--I

Bench Checkout Equip - ¢
ecesupport )1 I/ —_— = - ..
| —! | L
Ground I— lﬂ I I
Singo L
TTACS

SIM __|'
@i b |
(TOMIL71)

S/C CTR/KSC ATLO MSA's

- /0 it T
I
I
f

SV

Instrly

Interferometer

Science Planning
Operations

& Analysis

JPL SIM MSA
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DSN STATIONS

Command

0

Telemetry

Station
Comm

O

Tracking

DTF-21 (TEST)

NASCOM

MIL-71 (LAUNCH)
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FUNCTIONAL OVERVIEW
CONCEPTUAL DESIGN

Launch Vehicle System

Deltalll
First Stage:  Liquid Oxygen/ RP-1
(Kerosene),
Rocketdyne RS-27A Main
Engine,
Nine Strap-on Solid Rocket
Motors

Second Stage: Cryogenic (O,/H,)Pratt &
Whitney RL10B-2 Engine

Pay. Fairing:  13.1 Foot Diameter

Injected Mass:2700 Kg into an Earth
Trailing Orbit

First Flight:  2nd Quarter, 1998
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FUNCTIONAL OVERVIEW
REQUIREMENTS FLOWDOWN TREE

Terrestrial

17-18 March 98

Mission System

Sc'lence Planet Finder
Requirements R -
19 S RD ‘ ‘ equirements
- 1PM_TPF_RD
Project Policies PrOJec_:t System
Requirements
2PM_P_PD P
2SE_PS_RD
|
Instrument S ft Svst
System Requirements p;zz(;ri?emg:tsem
(Incl Error Budgets)
315 IS_RD 3SC_SCS_RD
Starlight Metrology Precision Structure Real-Time Control
Requirements Requirements Requirements Requirements
41S_STL_RD 4IS_MET_RD 41S_PSS_RD 4IS_RTC_RD
TESTBED FIL‘JISET
REQUIREMENTS 5 F F REQUIREMENTS
F

Level 1

Subsystem
Level 4
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REQUIREMENTS / TRV

REQUIREMENT: PSRD #1645

— Commands and sequences for the following mission events
shall be developed, tested, and verified prior to launch.

> Launch, Deployment, and Calibration Sequences

> Representative Astrometric, Imaging, and Nulling
Observing Sequences

> Safing and Fault Recovery Sequence
KEY DERIVED REQUIREMENTS:

— The MOS shall develop the flight procedures and sequences
required.

— The GDS shall be fully developed and tested for flight prior to
launch. This includes processing of an autonomous tile
observation by the SIM Science Data Center.

TRV REQUIRED: STB-3 and ATLO
CONCERN:

— Awvailability of STB-3 prior to ATLO and Flight Hardware
during ATLO for testing the GDS/MOS.
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REQUIREMENTS / TRV

 REQUIREMENT: PSRD #1672

— The MOS and EEIS shall be capable of generating (excluding
planning) and validating all command sequence products
including real-time commands, nominal science sequences,
calibration sequences, reconfiguration sequences, and
parameter updates within the constraints of 1 operator,

1 workstation, and 2(TBR) hours to complete the processes.

< KEY DERIVED REQUIREMENTS:

— The GDS shall be highly automated.
— The MOS shall be highly automated.

e TRV REQUIRED: STB-3 and ATLO
= CONCERN:

— Awvailability of STB-3 prior to ATLO and Flight Hardware
during ATLO for testing the GDS/MOS.
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REQUIREMENTS / TRV

REQUIREMENT: SRD #tbd

— The Navigation Team shall provide a one-sigma RSS velocity
reconstruction knowledge of 4 mm/sec.

KEY DERIVED REQUIREMENTS:

— The S/C System shall carry an X-band transponder capable of
providing two-way coherent X-band ranging and doppler.

— A minimum of three navigation cycles per week from the DSN
HEF stations shall be scheduled. A navigation cycle consists of
a two-hour pass from each of the three DSN HEF stations

within one day.
TRV REQUIRED: Covariance Analysis
CONCERN:

— More than three six-hour tracking passes per week may be
needed towards the end of the mission with potential conflicts
with other missions.
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CONCERNS SUMMARY

= Awvailability of STB-3 prior to ATLO and the flight hardware during
ATLO for testing of the GDS and MOS.
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CONCLUDING REMARKS

= All Mission System requirements can be met assuming proper GDS
and MQOS testing.

e The key areas of technology development are GDS/MOS
automation and science data processing.
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